Abstract
Introduction

43
Studies on total OH reactivity in the atmosphere have been of increasing interest 44 over the last two decades. The instantaneous total OH reactivity, is defined as
45
(1-1) 46 where X represents a reactive species (CO, NO2 etc.) and is the rate and 20% in Heshan.
293
The mixing ratios of VOCs in both campaigns were presented in Table S3 and 294   Table S4 . In summer Beijing, alkanes accounted for over 60% of the summed VOCs The ratio of toluene to benzene, which is typically used qualitatively as an indicator 299 for aromatics emission sources also supported this assumption. While this ratio in (Fig 10) , was actually were very high.
379
One possible explanation is the higher content of reactive hydrocarbons in China.
380
Compared to other campaigns, both sites had higher loading of alkenes and aromatics 
Contributions to the missing reactivity: primary VOCs
388
As missing reactivity was observed at Beijing and Heshan site, the species 389 possibly causing these missing were examined. Throughout the whole campaign at the 390 PKU site, missing reactivity was normally found in the morning, as for an example in
391
August 16 th and 17 th 2013 in (Fig 11) by using 1.5 ppbv of isoprene levels as model input, the missing reactivity kept over 431 40% around 7:00 and 8:00 a. m.
432
The similar model was applied for the Heshan observation (Fig 12) . During the Beijing 2005, so we got the assumed mixing ratios of branched-alkenes at both sites.
459
For secondary species, we allocated the remaining missing reactivity into different For both sites, the OPE constrained by measured reactivity were significantly 463 higher than the OPE we calculated from modeled reactivity. In Beijing, the OPE from 464 measured reactivity was about 21% higher on average. The value was 30% higher at
465
Heshan site under similar assumptions. This percentage was close to the percentage of 466 missing reactivity, indicating the ignorance of unmeasured or unknown organic 467 species can cause significant underestimation in ozone production calculation.
468
Compared to other similar calculations worldwide, the OPE results for Beijing 469 and Heshan were significantly higher (Fig 14) . Pressure is measured by the sensor connected to the glass reaction. 
852
Error bars stand for estimated uncertainty on the measured and true reactivity. October-November, 2014 in Heshan.
872
Red and black dashed lines are Grade II of National Ambient Air Quality Standard. 
